Effects of pH and cyclic adenosine monophosphate on ileal electrolyte transport in the rat and rabbit.
Alterations in extracellular pH cause reciprocal changes in NaCl absorption in the rat and rabbit ileum. The presence of cholera toxin-induced secretion does not affect pH action measured by in vivo perfusion of the rat ileum. We examined the interaction of pH and cyclic adenosine monophosphate-induced secretion in the rabbit ileum. We found that alterations in arterial pH did not affect ileal absorption in the rabbit in the presence of cholera toxin-induced secretion. This was true whether transport was studied during in vivo ileal perfusion of anesthetized rabbits or by measuring Na+ and Cl- fluxes across isolated, short-circuited tissues in the Ussing chamber. The effects of pH also were blocked when normal rabbit ileum was exposed to 1 mmol/L dibutyryl cyclic adenosine monophosphate in vitro. By contrast, alterations in bathing solution pH affected ileal absorption in the rat in the presence and absence of cyclic adenosine monophosphate. Similarly, exposure to cyclic adenosine monophosphate did not affect the response of the rat colon to PCO2. These findings suggest that the apparently independent effects of pH and cyclic adenosine monophosphate in the rat ileum are not universal. In tissues such as the rabbit ileum, the mechanisms of pH and cyclic adenosine monophosphate action may have biochemical or physiological pathways in common.